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1. a 35-page,English-language
manual entitled Multiple-Range Portable Measuring Instrument,

.~ Type Ts-52]
|

l |- No publishing data were given.
! , _ "~ 50X1-HUM
,ﬁg\gn The Ts-52 measures current and voltage in DC and AC circuits
T~ _with frequencies ranging from 45 to 1000 cycles per second,
i olmic resistance, capacitance, transmission level, gain, and
| attenuation. It has special sets of accessories which
f. include two voltage dividers, a shunt, and a current
1

tﬁd_ . . . B
transformer which increases the range for measuring currents
and voltages in.both circuits.
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MULTIPLE-RANGE PORTABLE
MEASURING INSTRUMENT
TYPE Ts-52
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i S-E-C-R-E-T I Excloded from automatic
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I. APPLICATION

+ | ; e e e e
} ‘ k\

‘The ijo»usz ultipl e-Ramzo Portab o Heasuring Instrurll

N

ment is danlrned to meacure the’ follovxw* electrical valuesf;

' k
current and voltare dad,c.. cxrcuxt.. , aud in ,a.c. cxrcuxt/,j;
. vntn. frequencles renmine {rom 4.3 to, 10V cycles per sec., |

ohmlc rcsi,tance, capacitance tTonsmigni on level, gein ana’;

at’enuat1on

T

. o Q
‘ﬁ' " Thisc 1'*strua~m)t can be used at ambiunt temperatures
iaqmm from -10 to, +40°C and relative Lmi"fty up 10" 809,
'. The' Type uHe i'~truﬂeat has Yoen epeciolly .desimnad
for rad*o and otrer week curreut circuit nea gurexents,
Tnc lo= losd requx'm"enus of this ;ustrument allow
TEASUT ENeNts 12, bo takér in the circnite rithout noticeatle

dlsturbmcepoi‘ tbexr nor-4} conditions of operati on, v

\.

! ¥
. . Specwl comectln Yeeds witd 6 sel of removab_,le COn=| -

!

nechors end prs ¥ nit.h ubi h ».he ingtrument is furnished,.

53

mere 1t. powamla Lo carry Out ﬁ.emurementa at hizhly inec- %
cesstblé ,)omt.a of intricate circ,L L and ,apynratua_l.é !
On réqueat of t.hc Purchager. wan Tyoe 152 iustrumeuts’;
‘are availadle »ith qpu:wl aots Of 3¢ saqnec.
‘The sguc1 al sets mcludu adait: one" squipzor nt compris

ine tzo voltaxe divzders*, e shunt andsu curreut transformer

]

[| _azervinz for»-brcadeni-nv, the ranze of mupdnwe-est of currents
3 : ' 3 . '
and vol Leres in both d,c.aend e.c. circulte.
" Both sets of equipment are;furni"ixed‘ in'specinl met.l

ca'-es desi~ned to acco:r.odute the 1nst-xmevt and :,s acces-

sories. The canas heve uwnovab‘e coverw sucplied with ruwhdr

sgesiebts and srg fitted mtn handles for cerryins
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E -Values’ “’oteg |
15:a¥; 3V; 7.5 V:15 V; 4
with T s
:’,Measnrement ‘of: 30 V;180 V; 300 ¥;500 V;P515 voltace é
"divider :
® _ a/ d.c. voltame 7.5 XV :
4 v/ a.c. volteme - 3 V37,5 v, ;15 V330 ¥ ‘
oL witn Type
; 150 V;300 V; 600 V; Psls valta~e |
lelCOT ;
L . 6.6 &V ;
2 of ¢ .C. current 150 microh; cuh: ! :
P "150h; 60 mh; U.5A;1.54; with type
i€ . Psl4 enunt
& 4; VO &
: » : 9 rhy lémb; 502A;0.0 A; with tips
j‘}- “-d‘/ a.c. eurront ' it 501 chrrent
- ' 1.58; 6 4; SO &, transformer
&/ ,o}nmic resigtance 10 kiloolms; 100 k_iloohms,
“° - , 1 mezohms; 10 memohms
" 1/ capacitacce 10 wfd
RT3 t.rmsmmmon lavel,
: ;'att,pntuat‘ on, ond frow -10 db up to =12 db
PR '_"":g;qln
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e _ ] |
Mo,  Description Valnes lotes '
‘2 Basic error of instrument: . !
a/ for meacurenent of:
r in per cent ©
d, c .,voltazas and currents not o;F i~ per cen va{dz
v/ for measnremente of a.c. ,
not oggf
voltares and cuvrent 2. g
¢/ for measurements of
ISP ot_over er_cent of
ohmic rgs;stunce : n boNt: sca&e lensth
Ad/ f?’ ggpnc;tance not over in per_cent of
neasurements t2,5b - scaie lenz |
e/ for trensmissim level
| : ettenuation ard gai not g;et ' in por cent of
@ ... jeasuroments 2. scale le

(“_ﬂ

!
. : i
Load requirements of : . }
ingbrument: ;
-n/ curreit of full scele | |
!

|

" deflection for d.c. volt- | ‘
‘ake messurerents On ran~en: ' :
: 75 ¥y 3; 7.5; 15; 50330; | .
F. A 150,300 and €00 volts; 50 micro A b
{ f oh 7.5 XV ranve 51.2 micro A
o/ burrehﬁiof full scale
E defleééion for a.c, vol-
- tage;mgaaurahenta on
vrquea'ls.ao,lso,aoo ;
and 600 volts; 0.5 mk _
" on 6 KV Taome 0.512 mA

———
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J‘t"’ . . . t)‘,"

(%6!!! "A -. . e & Y .
| 0. vescription Values Yotos

Ll ¢/ curresnt of full scale
' - deflection for a.c.
~ voltares on 3 and

7.5 V renses '1 mA .

drop in voltege on in-

B =7
.

. strument terminals when
measurioe d4,c, current
“on 150 microd to 1.5 A
' ianges;. L not over 0.4 V
‘ditto, on shunt . b

. B

. 'terminals for measure-
| :‘:ments Op 6 and oo A e |
| >h p 'Qranges ' 75 m¥ _— !

‘

e - amn e a by - A b . Sk ) - -

:s/fdrOp in voltagze on

-
e

f1natrumant termlnals _ )

ELR\_ ~ when measuring a.c. cur-
«i¥";~v ’?renta on 3 mh to 1.5
éi{'f. : flranges S t not over 1.5'V
' dxtto on trnneformer
: ternxnals for measure- '
i ments on & and 30 A
: J¥enges’ | not over 0.1 V
4 La@pine time not over 4 sec.
5 Scale 1L6Fth {max, / 85 mm ‘ |

6. Test voltaze for insulation
of olectricel circuits |
with respect to casing 50-cycles, 2 wVerf. ;

S,

- .- — -
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|| Tgem S . T
. No, Description Values Yotes

_ Overall dimensions of C
instrument - 110 x 205 x 80 mm

| 8 Teight of ingtrument  not over 1.3 kg | |

| 9 " Oversil dimeégipns of ;

S

carrying case /normal

| i e e —

| © sat of accessbribs/ ; 230 x 200 x 100 mm
|10  Feimht of instrument, | a
? ? | cerrying case, and acces~ - ' " a
1 goriaes /normel set of ) ' '
acceésOries/ 4 not over 2.7 kg

;.11f Overell dimensions of carry- : | !
. ing case [specinl eet of

| acCeséories/ 330 x 285 ¢ 100 om
. 112 Wemht of 1nst.rument carry-
| ! ing case and accesso;ies {s
~ fspacial éét of accessories/ not over 4.7 k=

| "Tﬁe vasic errors of the instrument will not be exceeded
! when it is employed under normel opereting conditions, wlthi
out the voltege divider, shuat and transformer.
| Normel conditions for these instruments are:
I a}lhorizontal pdéitioning of the instrument;
i : b/ ambienﬁ'temperature +20 t5°G.

* ¢/ for all messurements of &.c. current end voltaze %
frequencies betmeen 45 and 500 cycles per eec‘, on all the
ranges, with the exception of the 600 ¥ range, end at fre-

L%

*

\ L

T e B S St Sut s
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g quencies between 45 and 200 cycles por sec, on the 600 V

| range, the wave form of the current and voltare is to bve
! 31nu501dal, i, e., any instantenecus value of the current or
voltaga should not differ from the correspondinz instentened
cus value of the first harmonic by more than 2% -of the firgt
harmonic amplitude. | |
 Under conditions of operatlon other then normal the

| readlngs of the instrument may suifer a chanze,

a/ The chan%e in the readings of the 1nstrument on arly

l.ran~e of mﬁasurement due to chan?es in - ambient tempcrature
from ¢20§5 C %o any tempersture between limits of -10°

| 94090 will not excead the basic error values given in Tabld
11 for each 109G -change in tempersture and esch corresponding

‘ range of measurement
| 1 v/ -For measurements "0f a.c. current and voltaze in &
| . region of frequencles veyond those given ebove, the changes
'in the readlngs will not exceed $2.5% of full scele value
| under the following changea in frequency:

| B S x/ up 0 1000 c.p.8. - on 8ll ranges of measurement’ |
! | . of aici voltn#es ‘and currents with the exception of
'  the 600«volt range, ,
| S Z/Uhp‘t6*5007c.p;s; -~ on the 600-V a.c, volteme range,
i ! The éﬁange in the readings of the instrument due td
j'the 1nfluence of an extérnal masnetic field of S-oersted
| atrength produce& by a direct current or a 50-cycle a]ternat«‘
ing current will not exceed %1% of full scale volue., The in< |
strument, when connected as an ohmmeter, microferadmeter or | |
transmlsuxon-level meaguring device, will give, under thege

: conditions, resdings which ere not changed by more than 11%

%
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of scula leo~ta foo the corrospondis~ scules.

~/ Tao cieure in tie recadinvc of tue ingtrar. ot due to

tion %, any ‘iirection will not exceed tl.5* of scele len-t..

an iaclingtion of 10 de~. from thoe torzal /horizontel/ poui-

“i.en tle irstrurent is connected to a voltame divilerz,
|
\

shunt or current transformor, the errors of tuo eccearcrisr

are audci L0 Lue tasic eITors of the instrument.

kilookr uud 1 awe~onz ron~es, a L,o V tyoe EC-0.25 dry cell

Fu- messurenents of “resistsnce on the 10-kilooir, 100~
instelledt incide the instrunent 2cerves ss the source of su*-l
ply. The ~4ximmm current drown rfrom the dry cell is equal to!
7.5 zb, _

To measure rvesistances on the 10-meroum ran~e, un

exteras) :.¢!\ couree reted for 13 volts is accessery, Tie

vexizam ourvent drown from sugply equals J.09 mh,
. ror capscitance msacurasents, an extorael Su-cycls, :
220-vclt cource of u.c. is rTegquired, The ruXicum current

jrewrs froe supply equale 15 -A.

) ' I1I. VOTOME 0: .ELIVER:

s Tac L52 Ingstrument is shipped complete with e norzel
or special set of acces-ories,
“ormal set volume

1. ije w2 irstrument . . L . 0 0 0. v e 0 e . 1 pe,
2, Type +45-0.25, 1.5V dry coll, tui™t in o . v o F pe.
3. S0 ction: 1ead witn connactoc, 0iu~ichie
| Voo e e .. 2 oo,
4. :lat r.-oruvle leed conroctor oL ... ... . 2 TO0.
‘~ Alli~ator ter.inal LIPS v v o e e e e e e e 2 pea.
¢ |
- S— o - ""”"‘“‘_""-*,"_'f‘"‘i:"‘"."i“ it
s . . oa i e ; W N
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v e — - e et e v+

E' Hnm(‘\,&“'] e probe L) L3 . * * » . ’ P("ﬁ “!(ﬁ

L] * o’ o’ W ‘,‘A
7. htmcr"l Dtion an‘_l O[,@“‘ Jﬁll"’, i e JT'U -.t ons . l COP)’ . _é’:
€. DInvtrw-ent certificate, . . . . . oy ]

~ H . . R .
©. Sucryi » casg for i atrument sud accuacoriea 1 ac.

pe\,lal gat, voluue

—— -

1. Type 52 iactruosnt . ., . . . . .. . .. 1 pc.

2, Type .B3-0.25 1.5V dry ool?, suilt in . . |1

3, Joancetion lead with conectors, ora-metre !
*en"th

4, lat removuola 1ea¥ conacctor . . L, .

5. Allirator ter-iral clips . s e e e e e

W

. demovable prove . L L L L L oL L L,

PN v D
'D
C
@

v
7, Ceparote, type 2-0l> voltase divider ratec

forawWaac., . . .. ... .. ... .%opc.
' . TSeparate, tyne 2-516 voltere divicer rutea

for 7.5 Vv oee. oL L L o L Ll L. 1 pe.
9. Type N1 curreut tranaformer, ruted for

,§ar.d60Aa.c..........-.. 1 pe.
'10. Separa{e, culidroted type P-old sausct,

rated for € and oC A, 75 2V, d,c. ., 1 e,
.ll.- I'gacri, tion bad operating instructioas. . . AVE. T
12, Sortificate . . . . . o o o000 0oL i copy

18, Corryin~ case for iastruwuav and acceecories 1 pe,

“ote: The inatrument will be ghipped with the rpecial

set of acceosorics only 02 special roguest of

the Purciaser,
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IV, GUARAWIEE .

i -

| The perlod of suarentee of these 1nstruments is equel t;ﬂ
| ' {to 18 months from. ‘the date of shipment from the ¥arker+s 3
‘ﬁorks The. instrument, when employed under normel conditions
lof operation during this period of time, is to eathfy a1l
fthe tech 1ca1 reqnﬁrements specified for type 152 portsb]e
{multlple-scale 1nstruments gpd 6150 required by U.S.S.R.
iStandard POGT 1845-52
|

|

¥
¥

V. PREPABATIOH or INQTHULEFT HOR OPERATIOB
) 'H) EWmRAL OPLBATIﬂG DIRECTIONB

To dbtain‘correct_results when takinglmeasnrements-and
‘toiproteoi ‘the iﬁstfnment from damage'observe'the;following-
dlrectlons- o | | J

| . o e/ vefore taklna' readmsrs place the 1nstrumeht. in a _'

ihorlzontal position;

b/ set, the ‘pointer of the 1nstrument to the initiel

1

fscale division with the &id of the zero corrector.

c/_set,the -operstion-mode switch t0 one of two positiox ;
| z&L“ - for measurement of direct currents snd voliames .
" and also resistances.
l“uE“ - for measurement of ﬂlte*natlnﬁ currents and volt
nges, capacltances attenuations and transmlo-
sion levels;
d/'aet the rame-selector switch in the‘zerb position,
When the manitude of the current or voltame is questionable,

Declassified in Part - Sanitized Copy Approved for Release 2014/04/29 : CIA-RDP80T00246A071200070001-3
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s imas

start taklng the reasurament on @ ‘maxioum ramge and then

| change down to the most suitable rane.

- Lo not Operate tha switch when the 1nstrument is carrY?

inm a curvent, eso»caally wien measurine currents of conSIdeif

able maenitude in hish voltame circuits, as feilure .to 0bser{¥

ywlxv wey lesd to demewe of the lnqtrument as & result of burlfi
ing of the swltch contacts

| Switching over of tha Tanses with e current flowing

when . ﬂeasurinﬂ voltanes is relatively rafe for the 1nstrumenf'

tho saere applles to otheh—over of the ronmes when weasuring
JJsmall currents ‘up 0 <0 oh/ in circuite of reletively low
volteme /100-200 V/ and when'switchina is dome durine the

[

-eagurement of raecistence on tLJ x1l; x10 and x100 ran"ee.

L

It isg absolutely 1mperat1ve that tne lnst*ument ve awit]
bhed of: prior 4o trensfer fro- one kind of ressurement to 4
’p&nothar,pIOr examp¢e, when g%%”lnﬁ over fror volteece to cur-

' rent. measurements from capac1tance measurements-tO'rGSLStance,

‘“ensurements etci

é 6! 6n completion of the measurements itiis»desirable
@thaf the renge-selector switcn be set o the "600-B" [600-V/
§position. This safeguardspthe instrument azainsp disastrous’
gﬁamaﬁe in s great cany caces, axain focussing sttention upon
' the positions of the switches on the instrument,

| " 'Connection of the instrumeni to an electrical circuit
for the takinq of reasurements is to hg accomplished by means
bf the connection leads with renovedle connectors, removable
pllimator clips,aﬁd atiachevle prObeS;furnished with the in-

Etrument.,

T R o
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D

A md.*,_..:.';’i’.,v;.ﬂ,w..i...__,___

-1 . |

N The_connec{ion leads leads.are connacted to the iaat
mené'by jeck plaex or by rumovadle rlat connoctors elippud
over the pluss, Pororablh flat corccctors are to ne lw-ﬂed
over the enis zf tLe leadn t0 be stteched to the circuit foz
the takine of mwessurarents, Alli~ator clipe are to »e eatia-
ched to the vnds of tho lends wihgnever it ig degireple toO

"ped on the ends of the leads.

@ When measurcments ere to he tsken with o soparate 701=-

towe divider, it is connected t0 tue Lo inntrumeat witi tbq
aid of its own lesds. )

A rumovedble conncvetor, ¢clip or attucﬂable prove, O.
necessity, can be fitted on tha conuector of the szperate
voltanse divider. o

' In takine messurememts with the aid of a voltame divi=
der, take care to observe 6il safety rexuletions relevent to
workin~ with hirh voltermes. 4 }

 In particular, relievly #round the "gg;" terminal of !
the voltase divider. 7
"~ The voltaze divider is to be mrasped ouly at tle broad,
pert of the body up to the Vuard shoulder without comln"

inho contnct with ti.e conacctor, MNeither is it ellowable to
|

touch the terminals of the iistrument, '
* _ Below is miver o description ol the 7Tariour ressure-
Tments shich may be taken with the type {,-02 inobrunent, All

IOQérationB sre to be carried oht im tis order miven 1n 4ue
"tent.
|

mgintain tie contect for & 'onreor interval of time, 0T mOma-
tary or short tire contacts detaciiahle proves are 10 ber slifj-

eclassified in Part - Sanitized Copy Approved for Release 2014/04/29 : CIA-RDP80T00246A071200070001-3
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crv;v_'- Eiarsener 2o

VI, USE OP THE INSTHUMENT

L
l Current and voltare measurementst’

~ Set the Operat1onqmode and ran?e-selector swltches 8s |
“ 1nstructed above, ' '

The two terminals marked: " and et pre to be used ,
| for the measurement of d.c. and a.c. currents and volta%es f;
| on-8ll ranges of the ingtrument [ihe marklng ﬁfL"’"_ 1s_10-‘
_;cated between these terminals/, | ‘ ‘,
. The readlngs of the vealue under measurement are to vel. "

taken on the accordxn ly marked scales..

l .- . ) 34

\ i N . . : - . s
. 2, Speci al cases of current andr voltgge -measurements |

&/ is.{essixrément. of direct currel;ﬁtA on 6 and SO Aqra‘n;:'es
with & ‘separate type P-514 shunt. ; :
. : : Plug the shunt ~with the aid of its p:ronz!,s, into the | 2
;jacks of the "-" and "an terminels of the instrument. f”

Set the svutchee on the 1nstrument +0 posi tions cor- ‘
| r;qpondlnp to the measuremenﬁ of a 75 ¥ d.c, voltese, |
. The current under measurement is dhen -passed throush

| the shunt 8t the "-~" snd "6A" termlnals /6£ ranve/ or at thn:

y

non gand "30A" terminals /304 rance/.
v/ ieasurement of ‘alternating current on 6 and’ wog
renmes with @ separate type K-801 current transformer,
3 Conreét the énrrent trénsformei terminals f15 mA" to
the "<n and " gt termnala of the instrument. .
et the switches of the instrument £0 pOs;tlons COT e
‘ respbndxng t6 the meassurement of & 15 wh alterneting cur-

| rent.
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”rent,trsnsformeﬁ ut the terminuls,“l¥%" end - "5Aﬁ /6A ranre/

IR ¢/ lleasurement of o i.c, vo)ta”e on thoéﬁsoogvolt rang

qwith a separate fype P-516 volnnre divider.

3 . . -
, divxder 2" connected Lo the %-" terminel and, whea tne plus

’ Slde is ‘*roundcd to the "+" termi nal 01 t,ze ")strument

.- The curzent under neaguremout is pasased throush the cul=

or at the torminals "-" and "50h" /30 & rgn;e/

The type P-blb "OWLJ\G d1v1der e*closnr in e mou]ded

plastxc casinz,. hag two COﬂnPctlon le-us for connection 10

i g < = guad

the instrument uho lead connectors elnP marked with the

number~ "0”’and “1“' To tdu circuit urt der test the voltu"e

dlvider is connected by means of terminal- .1_- on tize "o"

-

lead and a mapal connector. Torminal =¢==‘ on the nO* 1ged

!
!
. |
1301 ntonded for attachment to that part of tEe circuit. under:
!

measurement wh 1cx ig either mrounded or the Aroundine of
'-J"- termlnal,

E |

ahich 1s permlss*ble. 'In"the lattgr case the
of - the voltave d1v1der ig ~rounded in advcnce.
lt is aot permissivle ‘to take the meansurcments mhon

oné of the two points of an electrical circuit across whick ;
=} f

the volta”e.ls 0 be measured ig nol glaunded or when Qrounu-

‘.

1nP o’ these p01nts is net allosanle, - ;

1 The connectors "O" and "1" of the VOltﬁ"b d1v1aer
leads are to be COQnected to tue "." and "e" hermlnaxs of
the 1nstrument 30 that, wnen tue mxnu° si1de of the circuit

under test is rrounded, the sg® coanector of the voliame .

et e g = e

tho sw1tches of the inqtrnmauu to. tne position:
surexent of a d,c. voltase of lo v

ueu

correspondinP to thb maa
Only after all tha avwove directions for connecthn of

’

D

— —y - U - e - = - - e e )
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| tag lowiu and operction of the switches have been fulfillod;
} tua metul connector can be attached to the second point of
; thc circuit uyndaer teat. | - )
: "hen measwriaz hish voltaﬁes observe all acting sarety
i rerulutions, |
The volta~o divider is to bs mrasped only st the drood
. pert of the vody up to the ruard shoulder aad without com-
t miom into contoct with the connector. ‘

d/ eesurcment of a.c. voltage'on 6CCO V ranme =ith &
separate type P-515 voltare divider,

| The type P-515 voltese divider, similer to the type

P.5l€, is enclosed in a moulded plasti. casinm and is provid-
ed with two leads, the comnectors of which ore marked wiil

the numbors "0° and "1%, To the circuit under test tus vol=-
“=;§’r“ a0

tare divider is connected by means of terminal
the "0" lesd and 8 metal connector.

The —t—— terminal on the *0" lead is intonded for
ettaciment gisikat part of the circuit under maasuresent
ohich is €ither srounded or the <roundiny of chich is ellod-

L e e e bma— . -

In the latter case the " ==

————n s s e -

avleo. .
=L_" torminal of the volta™e
divider is to ve ~rounded in advance.
It ig not permissidle to take measurements on one of

I the two points of an electrical circuit dcross which the
voltame is to be measured if the circuit is not arounded

‘or does not permit proundin3.
] The voltane divider lead connactors marked "0" and

"l* pre raspectively connected to terminals "-" amd "¢" OO
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_Jthe-instrumebt

Set the swltches on the instrument to the positions

: correspondxng t0 the measurement of an a,c, volteze of 15 V),
‘ Only after all the abOve directions for connection ofj

the leads and operatxon of the switches have veen fulfilled|,

The metal connectOr can.bve attached to the second 901at
of the cxrcult under measurement.,

fihen teking measurements at high voltapes observe all'
actxnp sefety regulatlons. !

- The .voltame divider is to be Arasped only at the broa:l
| part of the wody up to the muard shoulder end without coming
into contact with the connector.:

e/ lieasurement of en o.c. voltese with e superimposed
| | d.c. voltase. J :
y | Set.the.switChes on the instrument into the positions
. 'employed for measurim a.c. voltames. The voltese under |
measurement is 10 be applled to termlnals ".* snd "mF".

: In such cases & 0.2 mfd capscitor is connected tc pasp
through., |

The voltage of the d c. compOnent is not %0 exceed

400 v /i, e. not, to exceed the rated workinm volt tore of the

capecitor/. : |
The c¢hapzge in the readings of the i nstrument due to ;

| the capacltxve reactance of the capacitor will ve less than
1% if the product of the frsquency /in c,p.s./ and the fulli

 value of the selected range fin volts/ is over 3000 for a11
ranzes verminning with the 15-Y ranme end upwerd.

'
) i
.’
* - camiac o—p—- - =
. " _
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3, Yeasurement of ohmic resistances

| o/ Veasurements on the 10 kiloohm, 100 kilooham and
-~ 1 mesoha ram:e‘é. A dry cegl instslled within the instrumert
| serves as the source of power svpply.
Set the operation-mode switch to the " 3L * position.
‘ Set the rance-gelector switch to the "Egxi®, “Vg'IO‘" |
or. “mx?LOO“ range in accordance with t.he expected value of
j'the,resistance. polldly short terminals "-" snd "&" of the
instrument across each.other and by turnine; the "zero-ohms |
carreetor“ knob set the pointer of the instrument to the
zero division on tne “K;;AF“ scale [if this sett.lm' is un-
atta1nable, replace the type $BC-0.25 dry cell installed ir
the instrument with a new cell or one of smnlar (hmez:skons.
'The renge of ad justment of the "zéro-ohms corrector™ knobv f
’ ' is desipgned for a dry cell voltege ranﬂ;lng fron 1,25 to
1,63 volta.-' ’ - . 5 ;
" 'Remove the jumper on the "-* and "4 terminals of the
1nstrumerrb and connect them to the resistance sudjected to,
measurement Teke the readings of the meesured reslst.ance
on the “V?pF" scale.
v/ Measurements on the-10 memohm scale.
An external battery with & voltese of 15. 5 to 19 S

- ——

4
'
t
i
)
!

volts is t0 serve as the source of supply. .

Set the Operat.z on-mode snt.ch to the " " position |

and the range-seléc’wr aw:.’ffch ’oo the "7Zx1000" position.
Comect the vattery to the n.® gnd "e" terminels of the
instrument /with cbservance of the polanty/. Py turnine

the "zero-ohms corrector knob, set tiie instrument pointer,

‘ 1
. ]
. , EO _ ) . . :
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o S . - .17 - _
| t0 zero on the" "‘{j}u scale. Uisconnect one pole of the vatd
‘ tery from the instrument terminal and connect the resistencg

] 'su‘ogect 0 measurement between the pole of the battery end.
the mstmment termmal : - ) o “
Take the readm;’s on the "Eau scale directly in me-
gohms ' |

4, Capaéitanceumedsuxements~

| A 50-cycle 8.C. circuat mth a vcltaqe of - !.‘90 to .?,40
| volts is to ve used as ‘the ource of supply. ' ,
| Set the Operatlon-moue smtch to the { """positi'on anq w
| the ranze-selecto*‘ smt.ch £0 the uF" position, ,
' Connect t.ue supply circuit, 'c.o the "-" and "e" *emlnalg
.“of t.he mstrumént Turn the "zero-ohm ccrrector" knov to0 set)
| | the pointer to zero on the ”gpF“ scale, '
. The capamtance under xreasurement is to be connected '
t.o termmals " and. "ai' " of \,he instrument.
| The readlmzs are taken on the. "V_Q_uz" scale ulrectly
| 1n microfarads. |
| ¥hen capamtances of low value /of the order bOOO 10
‘16000 picofarads/ ere beinm measured, almost full supp.ly cir
‘\cuiﬁ v’@lterge: ‘ié éppliéd t0 the capacitor. When_ lerpme capaci-

¥

tances.are meaéﬁred the voltasge on the cepacitor under messu
. : o . ,

| rement 1s reduced, , .
hortlm’ of termingls """ and *u Fr" /for exsmple, on .

breakdown of thp capacitor under maasurement/ is not danr'eroug

| for the instmmen‘t’ "

-/
/‘

R N e
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. easureent of tranemission lovel

‘The valug of a trans-ipriou level is cLaracterLaed ﬁy
1the lomarithum of t.e cctio between & voltage o . on a civen ,
load, or e iuput Pg consumed dy & glven load and a\voltaxo
AUg or inpui P Py raﬂpoctlve‘, taken as rﬁferanee val Q; g

. b
ﬁ"

hopendlnv ugon tnp relected referenoe valuas, ﬁrnnsmis;

V.sxon level is def1ned ey sbeolute or relative Tl
If a voltare Uy = 0. 77b ¥ or: power P l m1111aat£ are.

-teken as reference Values tho COIIC"pOleﬂ% trausmlssion les

vals are considered as ausoluto. o ;

kvsolute voltese-ratio transmiscion level

[l

|
]
|
I
V
¢ ]
!

j
I
t
i
I

o - Pange @1 “;fl?,:,g - ;
lvsolute porer-ratio transmission level ’
- P2 |

| Panyrgy” T 001

i

The corriqbondin~ tresczisaion levels sre tormed as ‘
relatxve when the asoumed reference values correspond to thel
'voirtare or power at Jome culer point in a c1rcn1t‘ for exampye
Ttl.e volta~e Uy on thre inuuts of the device or ciréuit under f
‘tact /at ti.e outputs of wici a aiven load in csrried/ or the!
pomer Py fed 1 at the inputs, :
! Relative voltuvo-rutio tranemission lsvel -

T i |

. 2 ; i
P . = 20 lor --2«-" db
OlAr'/ ) Ul

.
l . i
l . : !
. - e e de—— - e -4 - e -- . - — R AT ot or— - .— e B ——— e A ————y T

e e e e 7 .o me el s s e e e ar e e oS ea———————— . ]

!
i
!
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apren 4 Aisad s n - e e - - —— -+
St . . . » j E B

- 19 -

® ol T : P
. R PQN = 10 lo= Pt do
Ao Oy )

'~rom the above relotions it is evident thst the relae|
| tlve transm1551on leval vetweon two points, 1 and 2, of s
a C1rcu1t is equal to the dirferente in ebsolute levels i
';,between thace points, !

i "8/ Yessuremeot of de/ o " absolute voltame-ratio

| transmission level, o N

The decivel scalé 0a the i52 instrument is so praduats
|

|
ed thet zero on the ecale corresponds to a voltame of 0. 775%. |
|

-Readin~s on the decivel scale marked "db" thus give
direct abvsolute volta~e-ratio trunsmission level reedinms,

‘To obtain absciube voltare-ratio transmission level
. i .

reedings, set the operetion-mode switch to the "uF" pomitiofh

and the rencre-selector switch to the "3V" or "7:\ ¥" rance

;
. pomtxon in mccordance with the voltame across the cnrcult

section undar ‘test,

Connact tue inztrumernt 4o the circuit &t terminals
t; “ a qd ”

-Take uhe reedinms on the "db" scsle, the avbsolute

——

vo}taée,ratio transmisnicn beine egual to the reaeins on ~h?
"y V" scale. Wliea taken on the 7.5 V scale, the reading is |
0 b8 increaged dy 5 dv, 3

‘1t is to be berne in mind that tne resistence of the
1nstrument on the "2 V" ranme i: equel to 3000 ohms, on the,
7.5V rante it is 750 ohzs. ' |
_&’ ' The measurcwent can ¢ taren only when the insertion. :
of such rcsistﬁnce values i.t0 42¢ circuit doss not =reatly

aftfoct normal circuit couditions,

- : : N
. ’ ’ .
e ——— - e . e w2 C e e cem—— e . A > m—
}v . - N 2 E 'e - -
a ‘- - 4 v 1, IR NP
! b v 7 e - . A .
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v/ Messurement of Poq,rv/arelative voltage-zaﬁtb,f
= . I
transmzeslon leval S , ‘,._:ﬁ¢

Tne relative volta’e-ratlo transmlss1on level POH/
between two poinbs 1 end 2 in & cxrcuxt ie- equal to theqﬁ"
ferance: ‘between the absolute transmlsszon 1evels PAF? and ‘
P;,hl at each of these pomts

Pon = Pilip - Pay 0 LT
The absolute transmission levels PAH2 and Pﬁﬁl at
points 1 and 2 are to be odtained ss directed sbove, 3
c/.Measurement of Pyy - absolute‘poyerarat1o§traﬁsm;sfj
sion lavel, B i-f' |
'The powar taeken by & siven 1oad equals

1% ‘ I

" Pe £ ealiw-
2
- Ry
. where U2 « voltore acréss the load '
. N o Rz - res1 stance of the load

Porer 1nput Py = 0.001 w c0rresponds to a voltage

U1. 0. 775 V across & resistanch Ry = 600 ohms .

On the bvasis of the axove relatlonshlps the abso*ute '

l

power-ratlo transm1351on level can be expressed in “the fol:

lowine form: - : 3
: ' . . 2

Pait = Ppi - 20 1090 = fee

‘When the messuremente are to be taken, have in mind |
1 thet the load reszstance is shuntaed by the instrument and

cortect readxngs are onta1nab1e only when the load resis-

f: tance is considerably lower than that of the instrument.

. r
|
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——

_ -2l -
d/ Veasurament of Pyy - relative poweé-ratio transmis-
gion lewel.

o The relative power-ratio transmission level Pgyr,begwedn .
two points 1 and 2 of & circuit is equzl to the differencs
vetweon the adbsolute power-retio trensmission lcvels at eacq l

| | of these poinmts, or:

Pou = PAHZ - PAHI
The absolute power-ratio transmission levels, PAuz and
PA“I at points 1 and 2 are measured as dirocted avove,
o/ Measuremont of voltaze and power gain,
The voltage main factor is the same as the relative
voltere-ratio transmission level,
| The power main factori—aimilarly, is nonoe other than
the relative power-retio transmission level,
. o. leasurements of these velues are to be taken as

{nstructed above, ' .

b, Messurement of Communiceation Circuit

Attenuation

a/ Yeagurement of effectivé attemation vp

| S - 10 10m ~e==
| bp = 20 107 ===== = 20 107 .
p = .75, R

where: Uy =é§9- - voltase across load Ry directly connected
' 2
10 & menerator,

F woe.m,f., 0of menerator

ad

Up = voltare across lozd Ry comected to the mene-
‘retor with the eid of the line under test.
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.

‘up by some other means, ) o

: ?500_’ ehms on 57[;5 v* range/.

- 22 -

‘ f’m LT

. r .
1‘}:9 values ﬁ) lor ---;- and Z) 10}" —-ﬁg-- are the
0.775 0. 70

absolute tolta~e-rat10 transmigsion levels and ere to bve
meaeured s directed svove, Q , |
| '”he velue of 10 lom Bl ig determined by calculate’
iop Hote here, thnt if thezlnput realstance of the line 15
equal to the 1nternal resistance of the renerauor it is
used as load Ry o Fhen this is not so, loed Rl is to ve aet

To ovtain correct results the values of Ri and Rz
to he conslderably lower. than the resistance of the instru-
ment /respectively equel to 3000 ohms‘en "3 V" runge gnd

v

b/ Measurement of introduced at@enuétipn by

s

L3 . E Hi Uz
o : 90 . ! u-L.ﬁ.ﬁ 20 103 - -
29 Los, 0.795 . 0.775 b

~where: TUj - voltage across lded Ry connected directly =

'ﬁo'% xenerator : o |
Ty - voltape across loed R, connected to the pene-_
ratOr through the line under testﬂ

. : Uy U
7 20 lo~ e~i-~ &nd 20 log --%-- are none
Tpe velues LT ‘ o

other then the avsclute voltame~ratio transmission levels

and are meassured eccordinzly.
.To ovtein correct results, the value of Rz snould he

P

cogslderably less than the reosistonce of the instrument ‘1

respectively, 5000 ohms on. the "5 V" ranme and 7500 ohwes

on the "7.5 V" range/.
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1oad Rz equals 600 oums and a stendard nenerator iith.&qﬂin 3
’fternal resistance of 600 ohmn is employed [Note hers th&t uni'
Wder thesé conditions the efxectxve attermation and 1ntroduced*
;qttenuatipn aro equal -- bp = by,/, . |
' * In such cases it is convenient to use the "do" ranfme of
- {thie 1nstrnment ks was steted sbove, the instrument. On this |
_ rangg has an internal resistance of 600 ohms and can ‘be emp-
loyed as ‘load Rz

bttenuetion measurements amount to the following

Connect the instrument for measurement on the "dv* sche
{/set the oporation-mode switch in '¢‘F" p091t1on and the ranfe
i.-selector switch in the "db" poaxtxon/

Firat connect instrument terminals "-" and "s" directly
t6 the menerator terminels with the line disconnected and ‘
. ‘|take thé.ﬂrst roading on the "db" scale. Now connect the
Tinstrument to the mencrator thzourh the line under test and
take the secdnd reading on the "db" scele.
‘ The attemuation of the line is equsal to the difference

of the first and second rcadings.

7. Dry cell replacement

| To replece the dry cell, move the smell cover on the
vottom of the instrument to one side. '
After removal of the used cell, insert the new Type
| $E0-0.25 cell in its recess with observance of the polarity,
The p031t1ve electrode brought out in the center of
the cell BhOuld be faced in the direction of the " +" merk on

one edee of the cell recess.
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| VII, PERIODIC GiRCE

Check'the accuracy of the instrument periodically,fnof
| Less than once a year, by the methods prescrived in £he'ecta
| in# 1nstructlons of *he Committee of °tandarﬁs Measures and
| Yemsuring Ingtruments of the U.S.S.R. Council of anlsters
The read1nms on all the current and voltafe ranges of
Mtue 1nstrument ‘are 10 be compared with the readxngs of -a la- .
'.boratory standard instrument of 0.5 class accuracy'fOr the
d,c. rans ee and 1,0 class accuracy for the a.c: ranges
‘ qelect the }ahoratozy stenderd instruments so that thejr]
full scale values do not exceed the corrésponding full sqple .
values of the 1nﬂtrument being checked by more then 25%
! Check the resistance ranges of the instrument nth the
"aid'bf & decade resistance box connected for this purpose to
| ' the instmment The. value to ve checked for on the scale is

L2

to ve set t0 on the re31stance vox, The error is d1rect]y de

TJ

termined from the reeding on the scale of tne instrument. The-
allowable error of the resxstance box i3 not t0 exceed %1%

of ?he noninal values. : ' ' 1
Checking of the capacutance ranve. is carried out similgr

t0 ﬁhat on the resistence renges, @ capac1tunce box being enp-'
- |loyed in place of the resistance vox. The allowable error of; :
the capacitance box is not to exceed 1% of the.nmhlnal value%
for cepacitances up to 1 mfd, and 20% for capacitances uﬁ,@o ﬂ
10, mfd, B ' :
i The decivel céale is t0 ve checked by desimn volteges

.| in accordance with the Tavle velow,
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-eczhel scale
ivigion to . :
»e creckad -10 -5 Q . ¢h - ¢10 0 e 2

-

¥oltarne .,o ve

‘applxed to instru-

rert teminsls, : .
volis '0.245 0.435 0.775 1,382 2,45  35.0%3

To chack the instrument, arranme it for "d4v" realines
and epply tue vcltar;ea miven in the Tadle 40 its terminals,
The errors in the rsadines srs dstermines :irectly

!

‘r

i

™

!

!

!

i

|

]

: ' ‘ . |
from the resdinma teken on the iistrument. .
VI1I. STORKGE :

1

Thieae ingtruments are 16 bve stored 1n clossd rooms ﬂu

A A e TR R S . A T S O A | b

=0
temperatnres rensins from #1C° to $35°C and 8 reletive
‘ b ‘humidity velow Z0%. The air in the room should ve free of

‘corrosive fumes Or vapours.

IX. CHERECTERISTIC PAULTS AR TUEIR
U ETHOCS OF REVEDY

P

i
Tne followin~ most coamon faults may ve found to oc-’
CRr-du_rinr’ service of the instrument: vroken resistor con-
nection, brohen connection of ohmeter E‘GTO-COIIQCVOT TR0
stat, airty inter-contact spaces in ti.e ranre-qelector

gwitch, deposits of metollic dust due to mear of the brushds

- a.-@k e —— s - o

| an:i feilure of @ rermanium, rﬁctifier

4 brolen resistor comuctzon ig casily detected by
] i mﬂure 10 ovtain e rsadip~ on tae correspondin® voltaxe

rﬁna-&, A wroken rneostel comxer‘tma rosults in foilure t()

@ B S S S
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ta1n readxnrs on the current rances and on al‘ a,c, voltarp

v

? ar"es [the . . voltame reedings will have an accurucy with/
£1 10%/.

A brokén rosistor connection in the universel shunt
4.p081t10n8 1-10, 40, 11, 12, 14, 15/ will lead to epproxime-

._‘ly.the suma,results o8 8 broken connection in the rheaostat

NS

'?ircuit Soiled ister-contact spaces in the ranme-selector
v"xtch result in obtaining or the seme 1nd1cat10ns on several
{ranres, [for example the 150-, 500~ and 600-v01t rences/,

:*Hen one and the same voltage is applied to the instrument.

Paxlure of the mermanium rectifiers is datected when

: alse readlngs afh ovteined on all the a.c. current and .volt-

,:,e ranzes and. correct readings are obtulned on the d.c., cure
f? nt and voltage ranges, .Fo find the faulty components it is
';onvenient to refer to the elementary circuit diazram of the
1nstrum°nt ‘/see sppendix/, ;
| ‘To ramedy these defects the 1nstrument is to be ooened
or this remove the four screws which secure tho vottom of
28 ca31n< and remove 4he bvottom, Now back out the three
sgcrews opposite the terminels and the two screws on the op-
49031te side of the caaln . Take out the panel on which all the
~c1rcu1t components are assembled. Then this is veinm done, tYe
tﬂtmiﬂals and the renre-selector switch knob remain on the
jcns;nz. :

i ' With the aid of the wirine dia~»ram end ths rnumbering o1
‘the 1nstrument componpnt any d931red component is easily 1l¢-
,catod on the panel. wvefecis 8T8 detacted by visual inmspection

nd by approximate meesurerents, f or example, with en instrue

nent of similar type; Questionable cocponents are t0 be remof-

ed und thoroughly inspected. Defoctive parts ore either

~ Declassified in Part - Sanitized Copy Approved for Release 2014/04/29 : CIA-RDP80T00246A071200070001-3
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;_and dirt,

it of thé 1nstrument /for example, after replacement of germa-'.f
i,nium rectifiers, rewinding of the moving coil, etc./, the
|| instrument is to be partly or fully adjusted Below are mivany
| 811 the operations carried out for full adjustment. Depend=| -

;.commenced 8t one or another stame with observence of the folf}
| lowing eequeﬁée Jin the description of the operatmons given ‘
' below the ‘numdbers enclosed in parantheses coincide with the |
"numbers on the-wlrlng diegram, in the specification and in ‘

" operste in ceses when the movinm coil hes & resistence up

— i - “; : "’- e |
- 27 Te . RS
PN N - . . - . .. '
‘ ‘ . | &

,

repaxred or replaced ‘
fhen the’ 1nstrument is open, protect 1t azainat dust

| o
]

After repuirs which involée changes in the parameters B

ing upon the nature of the repairs, the edjustment can bve.

the 1natrument/ , , |
1/ 811 the resistences, with the exception of the 6d-

jueting resistances /18 19, 22, 1la, 15/ and capacitors /58‘

}’,to 61/, are to be adjusted to the values given in the 89601¢

ficgtion,

2/ 1f the microsmmeter was repeired, adjust it so tha@
full scale deflection of the pointer corresponds o & cur -;
rent of 15 microemp, passed throush the movin® coil, f

¥hen this ig done, the resistance of the movin< coil !
is not to exceed 490 ohms at B temperature of ¢20°C. l

{Generally spegking, the instrument will likewise !
r

40 600 ohms.
The temperature error on the 75 m¥ scele will, howevey

exceed permissivle velue and @ill be equal to spproximately

1.8% for esch 100C chenze in temperature, /
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! 1 '.' iz -
PR The beelnniné an& end of each acdle is to bo merked
wlta a ﬁct‘ .

3/ hdjust tiie total resistance of microammetar [50/
and resistor 14/ to 600%3 ohms at- & tﬂmpera‘bure Of +20%.
If the adjustment is cerried out.et a temperature other thaj ﬂ
+20°C; the value of the resistance 40 be Obtained when &d jugtd
iny can be determined by calculatlon thh the aid -of the - | {
| “following formula - _ .
Rso + Rj; S 600 + 1.8 /t-20/ t3 ohms - .
where t - temperature at which adgustment is made. B |

4/ hdjvst the sum of resistances /15/ and /16/ to
‘ 2000!4'dhﬁ§'/resistance 16 - chmmeter zaro0-corrector pheo- |
st.at/. |

s/ Swi.tch the ine“-bmment to one of. the higher :a;c.'
voltase ranses /150, 300 or 600 #olts/ and connect it to a
50-cycle a.c. voltase, and, with the aid of a lavoratory
"tanderd voltmeter set the voltame to the full scale value
of the rense selected. |

Uow ad just resistance f19/ such that the microsmmeter
| pointer will indicete full scele value under the above Con=
dztlons.

8/ bwitch the instrument over to the 15V a.c. VOltﬁPl
ran;e, connect it to & oO-Gyule a.c. voltace source &nd,
with the aid of 8 lovoratory stendard volimeter, set the
volie~e to 15 vol£s on 4he terminels ,of the instrument

oy

under test.
{ N Yow &djust xpelstance [22/] so &hat;the microammetaer |

Ilzpoxntnr under these condztlonc g1VCS‘ 8 Lgll scale roldiwﬂ j
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!

7/ Switch the instrument over o any one of tue alteryé

nating current renees and connect it to a S50-cycle a.c.

gource and, with the aid of a laboratory standerd ammeter,
Bdgust for & current corresponding to full scale’ value of
the selected range, _ o '
Resistaace 18 is now to ve ad justed 80 that the pointer
idf,tﬁe @icroémmeter mives a full scale deflection under the

Habove conditions.

‘ ‘The advove operat:on is the last edjustment to ve mede,
%On completlon of the ad justments check the full scele aaflcd-
f‘tzon on ell #he ranwes of d.c, &nd a.c. voltage and Cerenu'
fer accurué coincidence with the full scale divisions. Nsc

§»éheck the r981stance end cepscitaance ranos.
X. WPPERDICES

The prQsent Description end Instruction include:
1. flementery circuit dissrem,

2 Firine diezrem and 80601flcat10n8

The mumvering of the circuit components is-idential o

e ey —— - ——

f the elementary circnit diamram, wiring. dlegram and in the

ingtrument. proper.
g ’ . 1

- . — e S

A b — el -
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1. rentary circuit .dovrar.

| 1! &.c, side, 27 o, aide; L/ Tilo olme; 4

o mamonmey T/ YT O by 2! 4.0 ¢£.0 ohzg; SOC
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viring diamrum

- ).ﬁ&l‘;

v & ay . ,",,‘\"r'-‘
'fle ‘, LS et 1 % el RS
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- 33 = 1
B 2 3 g 5 & ‘1
| 19 505 $20:550 Coil 1 350110 ohws For adjastafnt
F 20 S5I1f.520.350 " 1 590%1.1.0hms ""
{21 SIf.520.350 " 1 590%1;1 ohms |
22 50,520,349 " 1 35010 ohms For edjustmert
23 bilf 520,351 " 1 300%20.6 ohms
24 SNE.520.539 " 1 29400358 ohme
25 6. 273,085 Resistor type .1 :0.09 megohms Total resxrt.
' - P 70in of 25 and 48;
' 900,18 i
kxloohms‘
26 6IL.273.054 " 1 0,15 bezohmg Total resigi
. oIl ° - s of . and 44;
. ‘ kiloohms
- i 273 .03 n 1 0.3 mémohms Total resist
27 627,081 . of 27 and 46
B 30010.6 .
. : kiloohms |
6. 028 " 1 3 mesgchms Total resiqt
26‘ 6114.278. 02 " a0 -~ of 28 and 45;
' ' 300026
: _ ‘ klloohms
| 29 6ig.273.028 " 1 3 megohms = *
1 3 T, 273, " 1 3 megbhms Total resisl.
| ‘ 000-1.
[ - , o ! kl oonms |
| 31 sn7.520.356  Coil 1 2325%4.6 dhms
32 501.52.:5587 " 1 45003 ohms
35 SHE.520.334 " 1 28800%57 ohms |
¥ I 293.030 Resi LD 1 0.6 mesokms Totel resisy,
3% 617.273.030 Resistor tipe . cgta) reaisd.
' : 600&1,
- o  kiloohms
35 B5I{.520.552 Coil 1 75071.5 ohms
36 SIf.520.853 " 1 17:% C.54 ohms
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R . 2 3 4 5 6
37 5H.520.358 Coil 1 1750%3.5 ohns
38 6I[.520,335 " ‘ 1 195?0340 ohms S -
6 i 1 0.2055 meszohms Total réf
39 604.273,033 Rggigtor,type )55 mern Total 2
39 end
205.5
. kiloo
40 5[, 520.344 Coil 1 250%5 ohms R
i s C=0.25-1 1 Adjusting rg«!
41 FSS%ﬁ%gEZ§§3 i 51gtor for
' resistor
42 R stor BC=0.25-1 ; 1l Ad justing rds
' . sxstor for..
. pOCT 6562-58 : . resistor 29 ;
43 Reg,iragorz'méa.o.zs-l : 1 | Mjustios 74+
- IO . 6562~ , recistor 34_?
I
44 ngistor ‘350, 25-1 1 - - Adjustinog ree
() " TOCT 6562-53 . sistor for
4 . ~ resistor 25.
| 45 Resistor BC-0.25-1 = - RN Adjusting ré-
53 X orgtor for -
f PSCT 6562-53 rosistor 28
46 Besistor EC~0.25-1 1 Adjusting re-
: rigtor for
POQT 6562 %3 _ ' resistor 27
47 Resistor B30-0.25-1 1 ggjustinr 8=
stor for :
rooT 6562’ resistor 39 |
48 Resistor BC-0.25-1 1 :ggiggiggrréfi
I'OCT 6562-56 oy obor 55 |
49 S5 .520,339 Goil 1 29400¢58 ohms .
1 inf 1 45 Microamp.Totel rea1qt¢
0 mﬁﬁiﬁﬁﬁt 4&6‘60 okms of bO and 14+
Spms !
at 20 !}
P
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1

M

i , 2 o 4 ! o
{
51 &, 084 .02 “aitch 1 cxitcl prpels
F, ,39
52 o, . 253,821 Cwmlhoh 1
L 55 Gervapiur diode [u-10 ! egiugezent wp
spec.i¥ T0.252-00 “Tl=3 porcitle
- -r- 1 L
. L ” 1 “_
i u6 L 1 L
I
{57 Two BBGRA-0.20 0oy ol 1
: zpec,TyY Mo, 12-50 .. S
8¢ apacitor pT-l2-:00-0.1- 2 Total ca. a‘l,u.m;,e
' 115 LOUT 21lo-02 of cepLeiLirs oo
! ' und 2z
' 0.2%C.L02 :Id
‘ < 3 2
-2 Smpacitor TWDLLY, 1 for pdluatmeat of
rOJT -119- 4 Qo N
1 . . R R -
t 50 capecitor T5C-5-0V0-T'- 1 -?tal ‘cc‘,mr,"r 2nze
; 6:..‘0-[.‘.; ) A 11G-cn e) ’Cﬁ ' ltJ "‘;"'\‘)
' gal £7; oD T.2
} | ) cor .
¢l Sepacitor WCO-2.800- Iar a~ju-t-= U0 Of
‘ TLOT €1l ' By
l .
52 Tarv.as’
'! ! ';,_ T(:I"i .51
% Terminll
J ,": .'Z';'.,.Q.',’_ "L‘.n 22 C" t,‘,'.“fl‘ o ”E‘"O;l‘t?
2l Le
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